Opioids in the systemic hemodynamic and renal responses to stress in spontaneously hypertensive rats.
Endogenous opioid peptides have been implicated in the regulation of cardiovascular and renal function. We tested this hypothesis by examining whether the opioid antagonist naloxone alters the cardiovascular or renal responses produced by environmental stress (air stress) in conscious spontaneously hypertensive rats (SHR). Before naloxone administration, air stress produced significant increases in heart rate, mean arterial pressure, and renal sympathetic nerve activity, and it caused a decrease in urinary sodium excretion. After intravenous and intracerebroventricular administration of naloxone, the air stress-induced pressor and antinatriuretic responses were inhibited. Subsequent studies with a different opioid antagonist, the quaternary compound naltrexone methylbromide, also showed inhibition of the air stress-induced pressor and antinatriuretic responses and demonstrated opioid receptor specificity of this inhibition. Furthermore, since only intracerebroventricular and not intravenous administration of naltrexone methylbromide inhibited the pressor and antinatriuretic responses to air stress, a central nervous system site of action was established. The opioid antagonists caused inhibition of the pressor and antinatriuretic responses to air stress without affecting the air stress-induced increase in renal sympathetic nerve activity. Our investigations indicate that central endogenous opioid peptides contribute to the pressor and antinatriuretic responses that occur in conscious SHR during acute environmental stress.